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- SUMMARY

Due to the exposure conditions of the Apcllo 16 Pan Camera
imagery, a series of tests were run to determine if it is
possible to '

1. maintain toe speed to preserve the normally
exposed near-terminator imagery, and

2. retain an acceptable density range for the
two stop overexposed portion of the imagery,

A set of processing conditions (80°F, 15 fpm) was found which
provide a significant improvement over the Standard Apollo 16
Control for Film Type 3414 in meeting the above requirements,
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PROCEDURES AND RECCMMENDATIONS

TImproper operation of the Apollo 16 Panoramic Camera Autcmatic
Exposure Control caused the majority of the imagery tc be over-
exposed by 11 to 2 stops. As requested, the Photo Science
Office has investigated the problem and arrived at a logical
approach to its solution. : .

FEighteen frames of Apollo 15 Pan Camera imagery were chosen
representing imagery taken at sun angles of 12° to 50° in both
the fore and aft locking modes., The minimim and maximum den-—
sities of each frame were determined with a MacBeth densitometer

"utilizing & 2mm aperture. These readings are shown in Table 1,

and the density ranges for eight representative frames are
plotted in Figure 1. If these frames had been 2 stops over-
exposed, what would have happened to the imagery?

The effect of a two-stop overexposure is shown graphiecally in

" Figure 1 and is tabulated in Table 1, The result is an.in-

crease in densiiy due toc overexposure and a decrease in density
range due to placement of the imagery on the shoulder of the

"~ D-Log E curve, both of which are undesirable due to a loss of

informatiocn content. The normzl method to use in correcting
this situation would be to maintain the same D-Log E curve
shape, but to displace it 0.6 Log E units to the right, thereby
restoring the exposures to their planned position on the curve.
However, the Apollo 1é near-terminator photography was properly
exposed near the toe of the D-Log E curve. This means that the
toe cannot be moved without adversely affecting the near-ter-
minator photography. :

In order to maintain the toe speed while reducing the densities
of the overexposed high sun angle imagery, the process gamma
must be changed. Gamma must be reduced sufficiently to place .
the overexposed imagery on the straight line (or near-straight
line) portlon of the curve without affecting the toe speed.

To determine the optimum pr006351ng conditions for the Apollo
16 Pan Camera imagery, a time/temperature series was tun.in
the Fultron Processor with Type 3414 flight film using MX-819
chemistry. A series of four temperatures and four machine
speeds were used to give a good indication of the spectrum of

- D-Log E .curves available. These curves are included in the

Appendix. Two of the more promising curves, 80° F./15 fpm,
and 85° F. /25 fpm, were chosén for further analy51s. v
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Table 2 shows the resultant density analysis, and Figure 2 is
a plot of the D-Log E curves described, along with the present
Apollo 16 control curve obtained by developing at 900 ¥, with
a machine speed of 20 fpm. Emin and Fpax columns in Table 2
are obtained from the two-stop overexposure condition shown
in Figure 1. An examination of the AD column of Table 2
shows that the 80° F./15 fpm curve indicates an lmprovement

in density range and a lowering of densities over the Standard
Control curve, while the 85° F./25 fpn curve indicates a de- -
crease in density range. The toe speed measured at 0.1 above
base-plus-fog shows a .06 loss for the 80° F./15 fpm curve, -
and .13 loss for the 85° F./25 fpm curve as compared to the
Standard Control curve. ' :

This analysis indicates that for the exposure conditions of
the Apollo 16 Pan Camera imagery (normally exposed terminator,
two~stop overexposure remainder) the optimum processing condi- .
tions are approximately 80° F. and 15 fpym. This results in
& minimum loss of toe speed for the near-terminator photo-
graphy while increasing the density range of the overexposed

" high sun angle photography over the range obtainable with the

Standard Apollo 16 Control for Type 3414 Film.
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TABLE 1 -

T SowR Doin Ponx " Z2-stop 2-stop Z-stop .
FRAME | ALTITUDE FORE/AFT AD . over over over
‘ Dmin Dmax AD
{370 | | 14 FoRE 0.80 1.92 1.12 1.8 2,46 0.62
o5 | |13 o aer 0.56  1.56 1.00 |
o7 121 AT 056 L7317 153 2.42 0.89
927 "E?B?\ FORE 075 1.89 1.1 1.78 2.4 0.66
|9u30 % 23 f AFT 0,61 - 1.97 1.36- 1.56° 2,46 0.90
93| a4 rors (0.8 ] [L.eo)(r.08] fLsal  [Zug] | 0.¢7]
9798 ;;gE' AFT - 0.90 1.791 0.89  1.95 242 0;47
9800 [§§}~' ~AFT 0,78 1.78  1.00 | | | -
9209 | [43] FORE - 1.31 1.8 ' 0.50  2.19 2.142 0.23
9814 41 AFT 1.38 1.9 . 0.56  2.27 2,46 019
8872 15  FORE  0.87 1.82 1.25
8877 15 AﬁTr.;E, 0.5,  1.66 1.12
|8922 30 FORE 0.66  1.62 0.9
8927 30 AFT . 0.75  1.65 - 0.90
2983 40 FORE 0.92,  1.86 0.9
2908 4O AFT 0.9, 1.72 . 0.78
9017 50 FORE 1,13 1.76 . 0.63
9022 50 AFT 113 1.66 0.3
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TABLE 2
go® = 80 85° . 859
' ‘ 15 fpm - 15 fmp .25 fpm - 25 fpm
(FRAME Enin Fmax  Dmin Dmax  AD Dmin Pmax AD

930 | 2.24 2.88 147 207 0.7 1.18 75 - 0.57
9377 1.98 2.80 1.12 2,09 0.97 0.91 1,68 0.77
9%27 2.20 2.90 143 218 - 075 Ll2 L7 0.64
o430 2,10 2,96 1,28 2,22 0.9 1.03 1.80 0.77
9793 | .63 288 | o.62] 2270 (L5l 053] Ler 4L
9798 T2.320 2.8 1,57 215 058 1,26 LT3 0w
9809 2.54 2.8,  1.84 - 212 0.28 147 L7z 0.25
9814 | 262 2.94  1.92 221 0,29 1,53 178 0.25
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APPENDIX
" Time/Temperature Processing Curves

for
Film Type 341k

£
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